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Abstract 
Based on the panel data of 31 provinces, municipalities and autonomous regions in China from 1997 to 2008, this 
paper uses the method of nonparametric local linear kernel estimation to study the relations of physical capital stock, 
labor capital, export trade and import trade with GDP. The research results are summarized as follows: (a) the above 
mentioned four factors have positive significant impacts to GDP; (b) the pointwise regression elasticity estimates of 
export trade and import trade with respect to four factors have both types of “U” and inverted “U” shapes. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Harbin University 
of Science and Technology 
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1. Introduction 
Since reform and open policy has been taken from 1978, the economic development of China has 
made great progress. The growth rates of import and export trade have been higher than that of GDP. It is 
one of the primary factors keeping the national economy growth.  
In recent years, many scholars have studied the relationship between import and export trade and 
economic growth by using economic theory and econometric methods. Many of them proved the “export-
led growth” hypothesis considered from theoretical and empirical perspectives. The related literature 
includes Azomahou et al. (2006), Su and Ullah (2007), Henderson, Carrol and Li (2008), Shan and Sun 
(1998), Liu and Feng (2007), Zhou (2008) and etc.. We find that most of their used methods are 
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parametric methods. Especially, econometric analysis of panel data is always based on the parametric 
panel model. We know that parametric panel model requires a lot of assumptions which are not easily to 
be satisfied. However, the assumption conditions for nonparametric panel model are very few; the model 
is mainly decided by the data of variables and has many advantages. Therefore, we try to use 
nonparametric method to study the impacts of export and import trade to economic growth in China and 
hope to find some internal phenomena. As we know that nobody has used such method to do this problem. 
2. Methodology 
In this paper, we will mainly use the nonparametric panel data model to study the impacts of export 
trade and import trade to economic growth in China, The general form of nonparametric panel data model 
is as follows: 
1 2 3 4ln( ) (ln( ), ln( ), ln( ), ln( ))it i it it it it itGDP f X X X Xλ μ= + +                                                  (1) 
Here itGDP is the gross domestic product of the i-th province at the t-th year; iλ is individual fixed 
effects; 1 2 3, ,it it itX X X  and 4itX represent physical capital stock, labor capital, export trade and import trade 
of i-th province at the t-th year respectively; itu is random error term; f is an unknown smoothing 
function; i 1, 2, , , 1, 2, ,m t T= =L L .  Let ln( ),it ity GDP= 1 2 3 4(ln( ), ln( ), ln( ), ln( )),it it it it itx X X X X= by using 
Taylor expansion at a fixed point 1 2 3 4 1 2 3 4( , , , ) (ln( ), ln( ), ln( ), ln( ))x x x x x X X X X= = , the equation 
(1) can be rewritten as  
( ) ( ) ( )it i it ity f x x x xλ θ ε= + + − +                                                                   (2) 
Here itε includes the remainder term after partial linearization; '1 2 3 4 4 1( ) [ ( ), ( ), ( ), ( )]x x x x xθ θ θ θ θ ×= is a column 
vector, ( /( ))i if x xxθ ∂= ∂ is the output elasticity of variable ix , 1, 2,3,4.i =
From equation (2), it is easily to know that  
( ) ( )
it i it i it i
y y x x xθ ε ε− = − + −                                                                         (3) 
Here 1 ./
T
ti ity y T== ∑ The estimate of ( )xθ can be obtained by the local linear kernel estimation method 
provided by Ullah and Roy (1998). The expression of the estimation of ( )xθ is
          
1
1 1 1 1
ˆ( ) ( ( ) '( ) (( ) / )) ( ( ) '( ) (( ) / ))n T n Ti t i tit is it is it it is it is itx x x x x K x x h x x y y K x x hθ −= = = == − − − − − −∑ ∑ ∑ ∑         (4) 
Here ( )K ⋅ is a kernel function and h is the window width. According to ˆ( )xθ , we have 
( ) ( ) ( )ˆ ˆ0, 0,1, 0 , 0i x xθ θ= L L                                                                      (5) 
It is the partial derivatives of ( )f x  with respect to ix , 1, 2,3,4.i = We can calculate the nonparametric 
estimations ( )xθ at the sample mean x  to obtain the estimates of average elasticity of four factors, 
where 1 2 3 4( , , , )x x x x x=  and 1 1 , / , 1, 2,3, 4.n Ti tr r itx x nT i= == =∑ ∑
In order to show the advantages of nonparametric panel data model, we will also employ the 
parametric panel data model to calculate the average output elasticity estimates of four factors. For our 
problem, the general parametric model can be considered as follows:  
1 1 2 2 3 3 4 4ln( ) ln( ) ln( ) ln( ) ln( )it i it it it it itGDP X X X X uλ θ θ θ θ= + + + + +                                  (6)  
Here iλ is individual fixed effects; itu is independent identically normal distribution with mean 0 and 
variance 2 ;σ 1 2 3, ,θ θ θ and 4θ are the elasticity coefficients of physical capital stock, labor capital, export 
trade and import trade respectively; i 1, 2, , , 1,2, ,m t T= =L L .
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3. Empirical Analysis of Nonparametric Panel Data Model 
We will study the relationship of GDP with physical capital stock, labor capital, export trade and 
import trade. The considered objects are 31 provinces, municipalities and autonomous regions in 
mainland of China and the research period is from 1997 to 2008. The panel data used in this paper is 
collected from “China Statistical Yearbook” and CEI statistical databases. Therefore, the mentioned 
31m = and 12T = in the above section. 
According to the nonparametric local linear kernel estimation method (Ullah and Roy, 1998) 
mentioned in the above section, we can obtain the average output elasticity estimates of four factors under 
different window width. Meanwhile, by using Least Squares Dummy Variables (LSDV) method, we can 
also get the parametric estimation results in the equation (6).  These results are summarized in Table 1. 
Table 1.The average output elasticity estimates of four factors
1ˆθ 2ˆθ 3ˆθ 4ˆθ
Nonparametric estimation ( 4a = ) 0.4866 0.0424 0.2118 0.0070 
Nonparametric estimation ( 4.2a = ) 0.4874 0.0464 0.2117 0.0071 
Nonparametric estimation ( 4.4a = ) 0.4884 0.0504 0.2118 0.0070 
Parametric estimation 0.5168 0.1188 0.2210 -0.0107 
In order to obtain the nonparametric estimation by using equation (4), we can take the kernel 
function as Gaussian function (standard normal function) and the optimal window 
width (1/9)[ ]h a nT −= which was given by Ullah and Roy (1998). Let 4a = ， 4.2a = and 4.4a = respectively,
the corresponding results of nonparametric estimates are listed in Table 1. From Table 1, we find that the 
changes of the average output elasticity estimates for four factors are small, this indicates that the 
nonparametric estimation results are robust and not sensitive to the choice of window widths 
when 4a = to 4.4.a =  The output elasticity estimates of four factors are positive values, this indicates 
that the four factors have positive significant impacts to economic growth. 
From Table 1, we also find that there exist obvious differences between parametric estimation results 
and nonparametric estimation results. By calculating the conditional number for measuring 
multicollinearity among the explanatorily variables in the equation (6), we find that the multicollinearity 
is serious because conditional number equals to 45.3178. Therefore, parametric estimation results are 
unreliable. 
4. Pointwise Regression Estimation 
In order to get the pointwise regression estimation, we divide , ,[min { },max { }]i t it i t itx x into 29 ranges 
which including 30 terminal points. Based on these 30 endpoints, we design four categories to estimate 
the tendency of the output elasticities of physical capital stock, labor capital, export trade and import trade. 
For example, we can do nonparametric estimation 3 1 2 3 4ˆ ( , , , )ix x x xθ  based on the 30 endpoints of 
1 2 3 4( , , , )ix x x x  ( 2 3 4, ,x x x are constants).  Thus, we get the changing trend of output elasticity of export 
trade with respect to physical capital stock. By using the similar way, we can get the changing trend for 
output elasticity of export trade with respect to the other factors. 
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Both Figure 1 and Figure 2 show the changing trend for elasticity of export trade and import trade 
with respect to physical capital stock, labor capital, export trade and import trade respectively. 
According to Figure 1, we know that the all changing trend for output elasticity of export trade with 
physical capital stock, labor capital, export trade and import trade are types of inverted “U” shaped. With 
the increasing of each factor, output elasticity of export trade will also increase. However, such increasing 
values have their peaks. After passing the peaks, their output elasticity of export trade will be decreasing. 
By observing the Figure 2, we find that the changing trend for the elasticity of import trade with 
respect to itself is a type of inverted “U” shaped. At the early time of the import trade increasing, the 
import trade elasticity increases fast. This is because when import trade is relatively small, each additional 
unit import trade promotes economic growth obviously. When the natural logarithm of import trade 
arrives at 4, the import trade elasticity achieves the maximum value. With the further increasing of import 
trade, the output elasticity of import trade will be decrease and the impact of import trade to economic 
growth will become small. The changing trends for the elasticity of import trade with respect to physical 
capital stock, labor capital and export trade are types of “U” shaped. With the increasing of physical 
capital stock, labor capital and export trade, the output elasticities of import trade will be changed from 
big values to smallest values and then increasing.  
Figure 1.The changing trend for output elasticity of export trade with respect to physical capital stock, labor capital, export trade and 
import trade respectively. 
Figure 2. The changing trend for output elasticity of import trade with respect to physical capital stock, labor capital, export trade 
and import trade respectively.
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5. Conclusion 
Based on the panel data of 31 provinces, municipalities and autonomous regions in China from 1997 
to 2008, this paper uses the nonparametric local linear kernel estimation method (Ullah and Roy, 1998) 
and pointwise regression method to study the relations of physical capital stock, labor capital, export trade 
and import trade with GDP. Compared with traditional parametric panel data model, the nonparametric 
panel model is not only overcome the multicollinearity of independence variables but also get the 
changing trend of export trade and import trade with respect to the four factors. Unlike the parametric 
panel data model has many restrictions, nonparametric panel data model can reflect the true economic 
phenomenon much better. Our research results can be summarized as follows:  
1. The marginal impacts of physical capital stock, labor capital, export trade and import trade to 
GDP are positive. The influence order from small to large is import trade, labor capital, physical capital 
stock and export trade respectively. Therefore, we should try to increase the export trade amount of 
provinces in China, this will enhance the impacts of export trade to economic growth. 
2. There are two types of changing trends of export trade and import trade with respect to the four 
variables: inverted “U” type and “U” type. The trends of output elasticity of export trade with respect to 
physical capital stock, labor capital, export trade and import trade are inverted “U” types. The trends of 
output elasticity of import trade with respect to physical capital stock, labor capital, export trade and 
import trade are “U” type, “U” type, “U” type and inverted “U” type respectively. The corresponding 
policies and suggestions for keeping economic growth in China can be adjusted according to these 
characteristics. 
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